Long-Term Effects of an HIV/STI Sexual Risk Reduction Intervention for Heterosexual Couples by El-Bassel, Nabila et al.
AIDS and Behavior, Vol. 9, No. 1, March 2005 ( C© 2005)
DOI: 10.1007/s10461-005-1677-0
Long-Term Effects of an HIV/STI Sexual Risk Reduction
Intervention for Heterosexual Couples
Nabila El-Bassel,1,3 Susan S. Witte,1 Louisa Gilbert,1 Elwin Wu,1 Mingway Chang,1
Jennifer Hill,1 and Peter Steinglass2
Received August 7, 2003; revised February 12, 2004; accepted March 22, 2004
This randomized clinical trial examined the relative efficacy of a relationship-based HIV/STI
prevention intervention for women and their regular male sexual partners at 12 months post-
intervention. A total of 217 couples were randomized to (1) a six-session intervention provided
to the woman and her sexual partner together (n = 81); (2) the same intervention provided
to the woman alone (n = 73); or (3) a one-session health information education “control”
provided to the woman alone (n = 63). Findings suggest the intervention was efficacious in
reducing unprotected sex at 12 months post-intervention, compared with the education control
group. No significant differences were observed when comparing whether couples received
the intervention together or when the woman received it alone.
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INTRODUCTION
The rate of heterosexually acquired HIV con-
tinues to rise, particularly among African American
and Latina women (Centers for Disease Control and
Prevention, 2001). Traditional individual or group-
based programs often fail to demonstrate increased
condom use, particularly among women in long-term
intimate relationships (Bryan et al., 1996; Ickovics and
Yoshikawa, 1998; Schilling et al., 1995). To address
these shortcomings, couple-oriented HIV/sexually
transmitted infection (STI) prevention intervention
models have been developed and evaluated (Allen
et al., 1992; Deschamps et al., 1991; Ehrhardt and
Exner, 2000; El-Bassel et al., 2003; Harvey, 2000;
Higgins et al., 1991; Musaba et al., 1998; Padian et al.,
1993; Voluntary HIV-1 Counseling and Testing Effi-
cacy Study Group, 2000; Wingood and DiClemente,
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2000). Relationship-based approaches to HIV/STI
prevention may better address the context of gen-
der and power in relationships and facilitate the
development of couple communication skills that en-
able long-term intimate partners to negotiate con-
dom use (El-Bassel et al., 2003; El-Bassel et al., 2001;
Kalichman et al., 1993; Misovich et al., 1997; O’Leary,
2000).
Traditional couple counseling is a modality where
partners receive treatment conjointly. The key dif-
ference between couple counseling, as opposed to
individual or group counseling, is that the couple,
rather than the individual, is the target of change. Lit-
erature on couple-based therapy also suggests that
relationship-based interventions can be provided ei-
ther to one partner alone or to the couple together
(Weiner-Davis, 1998). However, relationship-based
interventions delivered to the couple together may
be more effective for several reasons. First, research
suggests that individuals acting unilaterally to intro-
duce safer sex practices may be confronted with neg-
ative reactions including isolation, threats to termi-
nate the relationship, or physical violence (Harlow
et al., 1993; Kalichman et al., 1998; Wingood and
DiClemente, 1998). Second, the expectation that an
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individual participating alone in an intervention can
convey new knowledge and skills to a sexual partner
assumes s/he have the requisite relationship-specific
communication skills. Third, the supportive envi-
ronment of couple counseling may enable intimate
partners to feel safer disclosing highly personal infor-
mation (e.g., extra-dyadic relationships, STI histories)
to their partners that will enable them to gain a more
realistic appraisal of their risks for HIV/STI transmis-
sion as a couple (Remien, 1997).
A number of studies have demonstrated that pro-
viding intervention sessions jointly to both members
of a dyad is efficacious in promoting HIV counsel-
ing and testing, as well as in increasing condom use
(Allen et al., 1992; Deschamps et al., 1991; Higgins
et al., 1991; Musaba et al., 1998; Padian et al., 1993; Vol-
untary HIV-1 Counseling and Testing Efficacy Study
Group, 2000). Most of these studies, however, were
conducted outside of the United States and targeted
HIV mixed status couples, where one partner is HIV
negative and the other is HIV positive.
Allen et al. (1992) recruited 60 HIV mixed sta-
tus couples in Rwanda to determine whether HIV
testing and counseling increased condom use and de-
creased heterosexual HIV transmission. The propor-
tion of these couples using condoms after receiving
counseling and testing increased from 4 to 57% at
one-year follow-up. At two-year follow-up, two of the
23 HIV negative men and six of the 30 HIV negative
women had seroconverted. This seroconversion rate
among women was less than half of that estimated for
similar women in mixed HIV status couples who had
not received counseling. Findings indicate that coun-
seling and testing for couples were associated with a
substantial increase in condom use and a lower rate of
new HIV infections. Padian et al. (1993) recruited 144
HIV mixed status couples from various HIV counsel-
ing and testing sites throughout California and pro-
vided couple counseling and risk assessments every
6 months. Both condom use and sexual abstinence in-
creased over time, but the greatest behavioral change
occurred between intake and the first follow-up
visit.
In a study testing the effect of female condom
use on unprotected sexual acts, Musaba et al. (1998)
recruited 99 heterosexual couples from a Zambian
hospital clinic where one partner was symptomatic
for an STI. All couples were provided with female
and male condoms and spermicides, and were coun-
seled to use either type of condom plus a spermi-
cide for each act of intercourse. Overall, findings
demonstrated that there were significant reductions
in the proportion of unprotected sexual acts at 3, 6
and 12-month assessments.
The Voluntary HIV-1 Counseling and Testing
Efficacy Study Group (2000) randomly assigned
586 couples, recruited through local media and di-
rect solicitation in Kenya, Tanzania and Trinidad,
to receive voluntary counseling and testing services
(VCT) or basic health information. Couples assigned
to VCT reduced unprotected intercourse with their
study partners significantly more than those assigned
to health information.
One key question regarding the ultimate utility
of any prevention intervention is whether the pro-
gram can sustain risk reduction behavior change over
longer periods of time. Published studies on the main-
tenance of sexual risk reduction behavioral change,
or reports on long-term outcomes of studies, are in-
creasing. Of 15 published studies we identified with
follow-up assessment periods of approximately 1 year
or more, 9 demonstrated maintenance of behavior
change (Ehrhardt et al., 1992; El-Bassel and Schilling,
1992; Voluntary HIV-1 Counseling and Testing Effi-
cacy Study Group, 2000; Kamb et al., 1998; Landis
et al., 1992; McCusker et al., 1993; NIMH Multisite
HIV Prevention Trial, 1998; Padian et al., 1993; Shain
et al., 1999). Only two of these tested the long-term
efficacy of a couple-level intervention (Padian et al.,
1993).
Project Connect tested the efficacy of a
relationship-based intervention on increasing con-
dom use among 217 low income, predominantly
minority women and their regular sexual partners,
who were at elevated risk for HIV/STIs. This pa-
per examines the primary outcomes of Project Con-
nect at 12 months post-intervention. The objectives
of this study were to examine: (1) whether a six-
session relationship-based intervention to prevent
HIV/STIs would be efficacious in increasing the
proportion of protected sexual acts and decreas-
ing the number of unprotected sexual acts at 12
month follow up, compared to a control condition
consisting of a single session of HIV/STI educa-
tion, and (2) whether the intervention would be
equally efficacious when the woman and her part-
ner received the relationship-based intervention to-
gether compared with when the woman received
the relationship-based intervention alone. Findings
from the women’s and their male study partners’
reports from the 3-month follow-up are published
elsewhere (El-Bassel et al., 2003). Findings from
3-month outcomes suggest the intervention was ef-
ficacious in reducing unprotected sex and increasing
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the proportion of protected sex acts. No significant dif-
ferences in outcomes were observed when comparing
couples who received the intervention together with
woman who received the intervention alone. Unfor-
tunately, funding was not allocated to interview men
at 12 months post-intervention; therefore, study data
in this paper are from women only. The findings of this
paper provide new knowledge on behavioral change
over time.
METHODS
The study was conducted between 1997 and
2001. Women were recruited from hospital-based
outpatient clinics in Bronx, New York. Bilingual
Spanish/English-speaking recruiters approached
women in waiting rooms and handed them study
flyers. Those who agreed to participate in the study
completed a 10-min, face-to-face eligibility-screening
interview. Women who met eligibility criteria were
asked to recruit their regular male sexual partners.
In order to gain their partners’ cooperation, the
women were given a letter that could be shared with
their partners describing the project and its purpose.
A woman was eligible for the study if she: (1) was
between 18 and 55 years old; (2) had a regular, male
sexual partner whom she identified as a boyfriend,
spouse, or lover; (3) was in a long-term relationship,
operationalized as involvement with this partner
for the past 6 months and intent to stay with him
for at least 1 year; (4) had at least one episode of
unprotected vaginal or anal sex with this partner
in the past 30 days; (5) did not report any severe
physical or sexual abuse by this partner within the
past 6 months, according to subscales on sexual
coercion from the Revised Conflict Tactics Scales
(Straus et al., 1996); and (6) was a patient at one
of the hospital’s outpatient clinics. To be eligible,
a woman also had to know or suspect that her
partner met at least one of the following HIV/STI
risk criteria: (1) he had sex with other women or
men in the past 90 days; (2) he had been diagnosed
with or exhibited symptoms of an STI in the past
90 days; (3) he had injected drugs in the past 90 days;
and/or (4) he is HIV positive. Finally, enrollment
in the study required participation of the woman’s
main, male sexual partner. Prior to the baseline
interview, the female and male partners completed
written, informed consent procedures. Women were
eligible for the study regardless of prior or recent
participation in other HIV prevention studies. The
study protocol was reviewed and approved annually
by the Institutional Review Boards at the study site
and research institution.
Of the 2,416 women screened for the study,
388 women met the eligibility criteria. Of the eli-
gible women, 217 agreed to participate. 52 of the
eligible women were unable to enroll due to part-
ner refusal. Both eligibility and enrollment rates
are consistent with other major HIV prevention tri-
als (NIMH Multisite HIV Prevention Trial, 1998).
Eligible women who participated and eligible women
who did not enroll were similar in age, education, mar-
ital status, and HIV risk behaviors (Wu et al., 2001). At
baseline, simultaneous, but separate, interviews with
gender-matched interviewers took place with each
partner. Couples were then randomly assigned to one
of three study conditions (Fig. 1): (1) the couple condi-
tion (couples), six weekly relationship-based sessions,
in which both a woman and her partner received the
intervention; (2) the woman-alone condition (woman-
alone), in which only the woman received the same
intervention; or (3) the education control condition
(education), in which the woman alone received one
HIV/STI information session. All participants were
asked to return for follow-up assessment interviews
three months after the single education session or
the final couple or woman-alone intervention session.
Due to funding shortages noted, only women were
asked to return for follow-up assessment at 12 months
post-intervention.
MEASURES
Socio-demographic variables (e.g., age, ethnicity,
homelessness, length of relationship and pregnancy
intention) and risk characteristics (e.g., HIV status
and frequency of non-injection drug use) were de-
termined by collecting demographic data at baseline
from both women and their partners. Non-injection
drug use was assessed in terms of the frequency of
drug use during the previous 90 days (crack, cocaine,
heroin).
Relationship variables defined here are pre-
treatment variables that were used to examine
similarity between the comparison groups in the
propensity score matching (See Data Analysis).
Financial dependency was defined by a single item
assessing to what extent a woman was financially
dependent on her current partner. Relationship
Satisfaction was assessed using the Relationship
Assessment Scale (RAS), a 7-item measure of
global relationship satisfaction (Cronbach’s al-
pha = .86) (Hendrick et al., 1998). Physical and/or
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Fig. 1. Design of Project Connect.
sexual abuse by the study partner was measured
using Physical Assault and Sexual Coercion Scales
from the Revised Conflict Tactics Scales (CTS2)
(Cronbach’s alphas .86 and .87, respectively) (Straus
et al., 1996). The CTS2 assesses prevalence, severity
and frequency of abusive behaviors by the study
partner in the past 6 months and lifetime. Condom
Negotiation Self-Efficacy, defined as one’s perceived
ability to protect oneself during sex and to nego-
tiate safer sex, was assessed using a 20-item scale
(Cronbach’s alpha = .86 ) (Marin et al., 1997). Sexual
comfort, defined as comfort with sexual issues and
one’s own sexuality, was measured using a 7-item,
4-point Likert scale ranging from (1) very uncom-
fortable to (4) comfortable (Cronbach’s alpha = .85)
(Marin et al., 1997). Sexual Communication, defined
as the level of comfort talking to one’s partner about
sex, condoms, condom use, sexual desires or fantasies,
and what feels most pleasurable sexually to him or her,
was measured using an 10-item, 5-point Likert scale
ranging from very uncomfortable (1) to very comfort-
able (5) (Cronbach’s alpha = .81). This measure was
adapted from the Sexual Comfort Scale (Marin et al.,
1997). Relationship Problem Solving was assessed
using the Marital Problem Solving Scale (MPSS).
The MPSS is a 9-item measure, using a 7-point Likert
scale, which has been used extensively to examine
problem-solving abilities within marital dyad mem-
bers (Cronbach’s alpha = .95) (Baugh et al., 1982).
Three primary outcomes were assessed for the
past 90 days: (1) number of unprotected acts of vagi-
nal intercourse with the study partner, (2) proportion
of protected acts of vaginal intercourse with the study
partner, and (3) always used a condom during sex, or
100% condom use (Gilbert et al., 2000). Each partic-
ipant was asked the following questions: “How many
times did you engage in vaginal sex with your study
partner in the past 90 days;” “Of these times, how
many times did you use a male condom during vagi-
nal sex with your study partner in the past 90 days;”
and “Of these times, how many times did you use a
female condom during vaginal sex with your study
partner.” The proportion of protected acts of vagi-
nal intercourse was calculated by dividing the sum of
male and female-condom protected acts by the total
number of vaginal sex acts. The total number of unpro-
tected acts was calculated by taking the total number
of vaginal sex acts and subtracting the sum of male and
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female-condom protected acts. One hundred percent
condom use was indicated when the sum of protected
acts was equal to the total number of vaginal sex acts.
Although we also measured STI diagnosis in the past
90 days, it was not used as an outcome because of
the low number of participants who reported being
diagnosed with an STI during 90 days prior to the
12-month follow-up (n = 8, less than 5% of observed
cases).
Whether provided conjointly to partners or one-
on-one with the woman, the content of each inter-
vention session was the same, incorporating concepts
from the AIDS Risk Reduction Model (ARRM)
(Catania et al., 1990), the ecological perspective
(Bronfenbrenner, 1979), previous related empirical
research on HIV/STI prevention with couples (NIMH
Multisite HIV Prevention Trial, 1998), and qualita-
tive pilot data summarized from local community con-
sultants interviewed during the developmental phase
of the study (El-Bassel et al., 2001; Sormanti et al.,
2001).
The ARRM is a conceptual framework to orga-
nize information and skills directed at HIV risk reduc-
tion. This eclectic model integrates constructs from
the theory of reasoned action (Ajzen and Fishbein,
1980; Fishbein and Middlestadt, 1989), social cogni-
tive theory (Bandura, 1986, 1994), and health-belief
approaches (Becker, 1974; Janz and Becker, 1984).
The ecological perspective (Bronfenbrenner, 1979;
Fagan and Wexler, 1987; Moss and Tarter, 1993;
Reynolds, 1993; Rojek et al., 1989) provides a way
to conceptualize a contextually- and relationship-
specific approach to HIV risk reduction (Moss and
Tarter, 1993). This perspective emphasizes the vari-
ous levels of contextual factors, from ontogenetic (in-
dividual) to macro level (e.g., cultural and gender role
norms), that play a role in establishing and maintain-
ing protective behaviors.
The intervention consisted of six relationship-
based HIV/STI prevention sessions (El-Bassel et al.,
2001). Intervention sessions met once a week, lasted
2 hrs, and began either the day of baseline or on a
day scheduled within the following 2 weeks. Each
participant received an incentive of $20 for each ses-
sion completed. Intervention sessions were generally
completed within 7 weeks of enrollment. Couple ses-
sions were rescheduled if one partner was absent.
Details about the intervention are published else-
where (El-Bassel et al., 2001). Briefly, the interven-
tion sessions for both couples and woman-alone cen-
tered on the woman and her recruited partner, with a
strong emphasis on the relationship context. Sessions
addressed issues of intimacy and closeness in the re-
lationship, as well as the meaning of monogamy and
trust, and explored how these factors act as barriers
to HIV/STI protection among couples. The interven-
tion emphasized the importance of relationship com-
munication, negotiation, and problem-solving skills,
and highlighted how relationship dynamics may be
affected by gender roles and expectations. The ses-
sion content emphasized each couple’s contribution
to enhancing the future health of ethnic communities
hardest hit by HIV/AIDS.
The single education control session lasted 1 hr
and was provided immediately following baseline
and randomization. Content was standardized using a
video-based format with a brief question and answer
period following.
All facilitators were female. Facilitator require-
ments included (1) having a Master’s Degree in Coun-
seling, Social Work or another helping profession
or being a second year Master of Social Work stu-
dent; (2) having had 2 or more years experience in
HIV prevention or a related field; and (3) success-
fully completing an intensive 5 day facilitator training
course.
Of those assigned to “couples,” 100% attended
the first orientation session and 54% attended all
intervention sessions. Among those assigned to
“woman alone,” 100% attended the first orientation
session and at least one session, and 64% attended all
intervention sessions (see Fig. 1).
To ensure the quality and consistency of inter-
ventions, facilitators received a standardized training,
used structured intervention protocols, met on a
weekly basis with a clinical and task supervisor,
and had routine monitoring (via audiotape) and
feedback by an on-site supervisor (a random 10%
of sessions were monitored). In addition, process
evaluations assessing intervention content and client
satisfaction with the interventions were conducted by
surveying participants in the final session (Schiff et al.,
2003).
DATA ANALYSIS
Quantitative estimates of treatment effects at
12-month follow-up relied on ordinary least squares
(OLS) regression for the proportion of protected
sex, logistic regression for the binary outcome vari-
able of 100% condom use, and OLS regression with
the number of unprotected acts of intercourse in
the prior 90 days transformed by adding one and
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then taking the natural logarithm to obtain a more
normally distributed variable. In all regression mod-
els, we adjusted for the pre-treatment variables
of HIV status, intention to get pregnant, and the
baseline of the outcome variable of interest to al-
low for more efficient estimation of the treatment
effects.
We used two different coding schemes to ex-
amine treatment effects where the three-armed de-
sign implemented the two active conditions of the
same intervention, but differed in whether the women
received the intervention alone or with her regu-
lar partner. In the first scheme, two contrast codes
were created to directly test the study’s two pri-
mary aims. The first contrast code allows for the
direct test of the first aim—whether a six-session
HIV/STI relationship-based intervention would be
efficacious compared to one education control ses-
sion (i.e., couple and woman-alone vs. education); the
second contrast code allows for the examination of
the second aim—whether the intervention would be
more efficacious when the woman and her partner
received the HIV/STI relationship-based interven-
tion together or when the woman received it alone
(i.e., couple vs. woman-alone). The second scheme
relied on dummy coding, allowing for straightfor-
ward pairwise comparisons of the relative efficacies
of (1) couple vs. education; and (2) woman alone vs.
education.
An intention-to-treat (ITT) approach to estimat-
ing treatment effects requires that all randomized
cases be included in the analyses, including those who
were unavailable or did not return for the 12-month
follow-up assessment. In our study, follow-up rates
differed for each arm: 80, 81, and 67% for couples,
woman-alone, and education respectively. Attrition
analyses examining differences between those who
returned for the 12-month follow-up assessment and
those who did not, with respect to variables measured
at baseline, indicated only one significant difference:
among those assigned to the woman-alone condition,
those who had completed high school or at least ob-
tained a GED were significantly more likely to at-
tend the 12-month follow-up compared to those who
had less than a high school diploma. We employed
multiple imputation procedures (MI) (Rubin, 1987)
to impute values for missing data for all variables, in-
cluding co-variates and outcome variables. Briefly, MI
uses the information that is observed or measured for
a participant in order to predict values for variables
where that individual’s information is missing. MI re-
places each missing value with several imputed values.
Taken together, MI generates more valid standard er-
rors compared to ad hoc and single imputation meth-
ods such as last-observation carried forward, worst
case scenario, replacement with mean, etc. The only
exception was for five women that died before the
12-month follow-up assessment and who were ex-
cluded from the analyses.
An ITT approach prevents potential bias in treat-
ment effect estimates stemming from differential ad-
herence or attrition. However, ITT analyses may also
mask potentially interesting and important treatment
effects by classifying those who adhered to treatment
protocols the same as those who did not adhere well
to their assigned treatment. Therefore, we also exam-
ined the treatment effects using the subset of “com-
pleters,” (i.e., those assigned to couples or to woman-
alone who attended all six sessions and thus received
a “complete dose” of the intervention). Since atten-
dance is technically a post-treatment variable—that
is the likelihood of attending all six sessions may be
differentially affected by the differences in interven-
tion and/or modality—we employed propensity score
matching to identify “matches” (those similar in terms
of measured pre-treatment variables) for the com-
pleters from among those in the education arm. Since
we expect the completers to be different from those
who don’t complete the full regimen in terms of their
pre-treatment characteristics, comparisons between
completers and all the participants in the educa-
tion condition are likely to produce biased esti-
mates because they destroy the initial randomization.
(Dehejia and Sadek, 1999; Rosenbaum and Rubin,
1983, 1985). Pre-treatment variables included age,
ethnicity, homelessness, financial dependency, length
of relationship, HIV status, injection drug use, non-
injection drug use, physical and/or sexual abuse by the
study partner, safer sex communication scale, sexual
comfort scale, condom use negotiation self-efficacy,
relationship problem-solving and relationship sat-
isfaction. These variables were selected based
on theoretical considerations guided by AIDS
Risk Reduction Model (Catania et al., 1990) and
the ecological perspective (Bronfenbrenner, 1979).
After propensity score matching, various diagnostics,
including robust approaches such as Kolmogorov-
Smirnov and Shapiro-Wilk tests, were employed to
verify that matched groups did not differ significantly
from each other with respect to pre-treatment at-
tributes. After verification of appropriate matching,
treatment effect estimates for completers were calcu-
lated using the same regression procedures described
above.
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Table I. Socio-Demographic and Risk Behavior Characteristics for the Baseline Participants Randomized in the
Study and for High-Dose Participants
As randomized (ITT) Completers
Couple Woman alone Education Couple Woman alone
(n = 81) (n = 73) (n = 63) (n = 44) (n = 47)
Socio-Demographics (%)
<25 years of age 9.9 8.2 9.5 6.8 8.5
African American 54.3 54.8 54.0 47.7 63.8
Hispanic 38.3 43.8 36.5 40.9 34.0
≥High school or GED 42.0 37.0 55.6 45.5 48.9
Never married 67.9 57.5 52.4 65.9 53.2
Employed 11.1 15.1 17.5 9.1 17.0
Income <$5,000/year 64.2 72.6 68.3 65.9 72.3
Risk (%)
>1 partner (past 90 days) 24.7 23.3 14.3 22.7 29.8
Ever HIV tested 95.1 91.8 92.1 95.5 89.4
HIV positive 25.9 21.9 15.9 22.7 19.1
HIV unknown 6.2 11.0 7.9 6.8 12.8
0% condom use (past 90 days) 64.2 71.2 76.2 70.5 76.6
100% condom use (past 90 days) 0 2.7 3.2 0 0
Non-injected drugs (past 90 days) 60.a 63.8a 44.6a 57.1b 63.6b
Injected drugs (past 90 days) 11.1 5.5 6.3 6.8 6.4
Mean
Number of unprotected sex acts 27.7 24.2 23.5 29.9 21.1
Proportion of protected sex acts .184 .125 .118 .154 .093
aSample sizes are 79, 69, and 56 for couples, women alone and education, respectively.
bSample sizes are 42 and 44 for couples and women alone, respectively.
RESULTS
Socio-Demographic and Risk Characteristics
Table I summarizes the participants’ character-
istics measured at baseline and presented by treat-
ment assignment (columns under the “As random-
ized” heading). These findings were also used to
examine the success of the randomization in bal-
ancing pre-treatment characteristics. No significant
differences were observed on the pre-treatment char-
acteristics among the different study arms.
The completers in both active intervention arms
exhibited more discernable differences with respect
to several socio-demographic background and sex-
ual risk behavior variables as compared to those
assigned to the education condition. In the couples
condition, the completers were less likely to be under
25 years old, African American and/or employed as
compared to those assigned to the educational control
condition; these differences between the completers
in the couple condition and the education condition
sample are greater than the differences between the
entire couple condition sample and the education
condition sample on pre-treatment characteristics.
There are also greater discrepancies between the com-
pleters who were assigned to woman-alone and those
assigned to education, with woman-alone completers
having a greater likelihood of being African Ameri-
can, having more than one partner, not knowing one’s
own HIV status, and ever having had an STI. These
discrepancies highlight the necessity of using appro-
priate matching procedures prior to estimating treat-
ment effects among completers.
In an effort to illustrate the relative size of inter-
vention effects achieved, Fig. 2 provides simple com-
parisons of baseline and follow-up reports on all three
outcomes in each of the three study conditions.
First Study Aim
Here we examine whether a relationship-based
HIV/STI intervention is more efficacious compared
to a one-session HIV/STI education control condition
(couple, woman-alone vs. education)
ITT Approach
In Table II, the columns labeled “Interven-
tion” present the results for the first study aim. Ef-
fect sizes are reported using intervention assignment
contrast/dummy variables coefficients from OLS
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Fig. 2. Outcome variables among the different treatment assignments.
regression for proportion of protected acts and
number of unprotected acts, and as odds ratios
obtained from the coefficients of assignment con-
trast/dummy variables in logistic regressions used for
100% condom use. Using an ITT approach, all point
estimates regarding the efficacy of the relationship-
based HIV/STI intervention are in the direction of
reduced risk, with the number of unprotected acts of
intercourse being the measure displaying the most
significant beneficial effect. Women who were as-
signed to the active intervention arms, irrespective of
whether they received the sessions alone or with their
partners, were more likely than the women who re-
ceived the one HIV/STI education session to increase
the proportion of protected sexual acts, have 100%
condom use, and to significantly decrease the num-
ber of unprotected sexual acts at 12-month follow-up
assessment (see Table II).
Completers (Attended All Six Sessions)
Results from analyses comparing those assigned
to the couple or woman-alone condition who attended
all six sessions of the intervention to appropriately
matched counterparts assigned to the education ses-
sion were essentially identical to those obtained from
ITT analyses for the outcome variable of number of
acts of unprotected sex. For proportion of protected
sex, estimates using completers appeared more bene-
ficial (b = .17, p = .05) than those obtained from ITT
analyses (b = .11, p = .12); a similar trend was ob-
served for the outcome variable of 100% condom use
(adjusted OR = 2.41, p = .07 for completers vs. ad-
justed OR = 1.72, p = .14 for ITT).
The results indicate that participants who at-
tended all six sessions, irrespective of whether the
women received the sessions alone or with their
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Table II. Estimates of Treatment Effects of Receiving The Relationship-Based Intervention and the Differential
Effects Based on Modality Of Intervention Delivery
Interventiona,c Modalityb,c
As randomized As randomized
(ITT) Completers (ITT) Completers
(N = 212) (N = 133) (N = 212) (N = 63)
Proportion of protected sex actsd .11 (.12) .17∗ (.05) .02 (.79) −.13 (.24)
100% condom usee 1.72 (.14) 2.41∗ (.07) .87 (.72) .69 (.61)
Number of unprotected sex acts f −.38∗∗ (.04) −.38∗ (.09) .08 (.76) .23 (.59)
Note. All regression models included adjustment for the following covariates: HIV status, pregnancy intention,
and the baseline measurement of the study outcome.
aContrast code for (couple, woman-alone, education) = (1/3, 1/3, −2/3).
bContrast code for (couple, woman-alone, education) = (−1/2, 1/2, 0).
cAlthough these contrast codes are not orthogonal given the unequal group sizes, we present estimates using
these codes since they are directly interpretable and also represent the most relevant estimates should the study
be replicated. Analyses carried out using orthogonal contrast codes specific to the group sizes in this study have
the same p-values within rounding error as those shown in this table.
dThe reported numbers are OLS regression coefficients (associated p-values are indicated in the parentheses).
eThe reported numbers are adjusted odds ratios estimated using logistic regression (associated p-values are
indicated in the parentheses).
f The reported numbers are reverse transformed from the regression coefficient: exp(b)-1 (associated p-values
are indicated in the parentheses).
∗ p < .1; ∗∗ p < .05.
partners, were more likely to always use condoms
compared to their matched counterparts in the ed-
ucation condition (see Table II).
Second Study Aim
Here we test whether the efficacy of the HIV/STI
relationship-based intervention differs if a woman
received the intervention alone compared to if
she received it with her regular sexual partner
(woman-alone vs. couple).
ITT Approach
The columns labeled “Modality” in Table II
present results from regression analyses examining
the second aim. No significant differences were found
between the two study arms on the three outcomes.
Completers (Attended All Six Sessions)
Examining the same aims using only the par-
ticipants who completed all six sessions versus their
matched counterparts assigned to education, the find-
ings also suggest that there were no significant dif-
ferences between participants in the couple vs. the
woman-alone condition (see Table II).
Pair-Wise Comparison
Here we examine whether women who were as-
signed to the couples arm were more likely to re-
duce their HIV risk behavior on the three outcomes
compared to the women who were assigned to one
HIV/STI education session.
ITT Approach
Estimation of treatment effects of assignment to
couples versus education is presented in Table III.
Using an ITT approach, estimates for the three out-
comes are all in the direction of reduced HIV/STI
risk, with the decrease in number of unprotected acts
reaching significance at the 95% confidence level.
Women assigned to the couple condition reported
a greater proportion of protected sexual acts, an in-
creased likelihood of 100% condom use, and signifi-
cantly fewer unprotected sexual acts at the 12-month
follow-up compared to the women who were assigned
to the education session.
Completers (Attended All Six Sessions)
Efficacy estimates for the three outcomes shifted
even more in a positive direction when a matching
approach was used to examine treatment effects
among women assigned to the couple condition who
attended all six sessions compared to their matched
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Table III. Estimates of Treatment Effects Using Pair-Wise Comparisons of Each Active Intervention Arm Versus
the Education Control Condition
Couple vs. Educationa Woman alone vs. Educationb
As randomized As randomized
(ITT) Completers (ITT) Completers
(n = 212) (n = 71) (n = 212) (n = 70)
Proportion of protected sex actsc .10 (.20) .13 (.31) .12 (.14) .13 (.28)
100% condom used 1.84 (.16) 3.74∗∗ (.05) 1.60 (.23) 1.88 (.32)
Number of unprotected sex actse −.40∗∗(.04) −.56∗∗ (.04) −.36∗ (.09) −.45 (.17)
Note. All regression models included adjustment for the following covariates: HIV status, pregnancy intention,
and the baseline measurement of the study outcome.
aDummy code for (couple, woman-alone, education) = (1, 0, 0).
bDummy code for (couple, woman-alone, education) = (0, 1, 0).
cThe reported numbers are OLS regression coefficients (associated p-values are indicated in the parentheses).
dThe reported numbers are adjusted odds ratios estimated using logistic regression (associated p-values are
indicated in the parentheses).
eThe reported numbers are reverse transformed from the regression coefficient: exp(b)-1 (associated p-values
are indicated in the parentheses).
∗ p < .1; ∗∗ p < .05.
counterparts assigned to the education condition.
Women who attended all six intervention sessions
with their partners were significantly more likely to
always use condoms and decrease the number of un-
protected acts at the 12 month follow-up assessment
compared to their matched counterparts assigned to
the education condition (see Table III).
Pair-Wise Comparison
Here we examine whether women assigned to the
woman-alone condition reduced their HIV risks using
the three outcome measures compared to the women
who were assigned to one HIV/STI education session.
ITT Approach
Estimates of the relative efficacy of the woman-
alone condition versus the education condition are
also presented in Table III. Estimates for the three
outcomes using an ITT approach indicate a reduction
in HIV/STI risk behavior for women in the woman-
alone arm compared to similar counterparts assigned
to the education arm (see Table III). Statistically sig-
nificant differences at the 90% confidence level were
observed between woman-alone and education con-
dition for the number of unprotected sex acts (see
Table III).
Completers (Attended All Six Sessions)
Comparisons between women assigned to
woman-alone who attended all six sessions and
matched counterparts assigned to education show
slightly more beneficial treatment effects especially
in reducing the number of unprotected sex estimates
compared to estimates using an ITT approach (see
Table III).
DISCUSSION
Even though most women living with HIV/AIDS
were infected through heterosexual intercourse
with regular partners, the science of couples-based
HIV/STI prevention intervention in the United States
is still in its early stages. This study examined whether
a relationship-based HIV/STI intervention could
demonstrate sustained outcome effects at 12-month
follow-up, and whether the intervention was more ef-
ficacious over time when women received the inter-
vention with their regular partners versus women who
received the intervention alone. We used both an ITT
approach and a standard matching approach in our
analyses, measuring treatment effects on three ma-
jor outcomes—proportion of unprotected sexual acts,
100% condom use, and number of unprotected sex-
ual acts. Findings suggest that the relationship-based
intervention is efficacious in reducing HIV/STIs, par-
ticularly by reducing the number of unprotected sex
acts at 12 months post-intervention. Women assigned
to an active intervention arm, irrespective of whether
they received the sessions alone or with their partners,
significantly decreased the number of unprotected
sexual acts at 12 months and improved on the other
two outcome measures (proportion of protected sex-
ual acts and consistent condom usage). When those
who attended all intervention sessions of the active
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conditions were compared with a matched set of
participants from the education condition, findings
showed that that the women who completed either
of the six-session relationship-based conditions were
more likely than their counterparts in the education
condition to increase the proportion of protected sex-
ual acts, decrease the number of unprotected acts (ap-
proaching significance), and increase consistent con-
dom use. For all outcome variables, estimates using
ITT and matching approaches indicated no significant
differences when comparing women who received the
intervention with their main partners versus women
who received the intervention alone. Thus, the inter-
vention does not appear to be any more or less effica-
cious when a woman received the intervention with
her partner compared to when she received it with-
out him. These findings are consistent with the three-
month follow-up when reports of both women and
their partners were used in the analysis (El-Bassel,
Gilbert et al., 2003). Compared to the findings of ITT
analysis, we found that the completers analysis yielded
stronger treatment effects.
The strength of these findings is that behav-
ior change was demonstrated at 12 months post-
intervention, and therefore, maintained over time.
These findings are critical in light of the dearth of
relationship-based or couple-level HIV/STI risk re-
duction interventions demonstrating sustained risk
reduction outcomes over time.
Two factors may explain the lack of divergence
in outcomes between the two active conditions. First,
the content of the sessions in both active condi-
tions focused on the intimate relationship between
the woman and her partner. The relationship context
was given primary emphasis even when the women
received the intervention without her partner. This
“relationship-based” or more mutual approach to risk
reduction has not been included in most HIV/STI pre-
vention interventions for women. All exercises in each
session and homework assignments were geared to-
ward working with the recruited study partners. In
both active conditions, the women were asked to prac-
tice communication, negotiation and condom skills
that they learned in the sessions with this partner. The
intervention enabled women and their partners to dis-
cuss sexual issues and explore together how they can
protect themselves from HIV/STIs. Second, the selec-
tion criteria of recruiting women with male partners
who would be interested and willing to participate in
the study may have increased the likelihood that these
partners would be receptive to their female partners’
attempts to initiate and sustain safer sex practices.
In addition to testing the long-term efficacy of
this relationship-based HIV/STI intervention, this pa-
per builds on short-term outcome findings by consid-
ering the effect of having completed the intervention
(attended all six intervention sessions). For all com-
parisons involving the interventions versus the educa-
tion (i.e., couple and woman-alone vs. education, cou-
ple versus education, woman alone vs. education), the
treatment effect estimates were generally more ben-
eficial when using only completers, compared to es-
timates derived from completers and non-completers
(i.e., ITT). Given that care was taken to ensure ap-
propriate comparisons were made with completers
and matched counterparts in the education control
condition, the findings provide additional evidence,
suggesting that the relationship-based HIV/STI inter-
vention is efficacious in long-term reduction of sexual
risk behavior.
The limitations of this study should be con-
sidered. The relatively small sample size and self-
selection of more “motivated” couples limit our
ability to generalize based on these findings. The
difference in attrition rates between women as-
signed to the two active intervention conditions
and women assigned the education control condi-
tion may have biased study findings despite the
use of intention-to-treat approach to minimize po-
tential bias in treatment effect estimates. Another
critique of this study may be the lack of biologi-
cal outcomes on STIs. We had planned to include
reports of new STI diagnoses at follow-up as an
outcome; however, the incidence of biologically con-
firmed STIs was extremely low in another study with
our study population (NIMH Multisite HIV Preven-
tion Trial, 1998). Continued testing of this interven-
tion with larger sample sizes, both partners, and in-
clusion of biological markers of treatment outcomes,
such as incidence of STIs, is important. In addition,
further research is needed to examine how mediators
such as communication and negotiation skills, prob-
lem solving and condom self-efficacy affect outcomes.
Despite these limitations, the results of the
study lend support to the desirability of delivering
relationship-based HIV/STI prevention interventions
in primary care settings for women and their intimate
partners who are at elevated risk for transmission of
HIV and other STIs. The results also support the no-
tion that risk reduction behavior can be maintained
over time. Finally, the findings have considerable pub-
lic health implications because they provide evidence
of sustained efficacy of a relationship-based interven-
tion for reducing HIV risk behavior in two alternative
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modalities over a 12-month post-intervention time
period.
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